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(57) Abstract 

Liquid/gas interface apparatus having means for maintaining the liquid aerosol produced therefrom in a pure form, 
and to a method of maintaining a liquid aerosol in pure form. It is known that some metal ions, such as copper and silver, 
have biocidal properties and can be used to purify "standing" liquids. Normal methods of purification are not effective in 
purifying liquid aerosols. In the present invention metal ions are injected into a liquid prior to the liquid reaching the li- 
quid/gas interface. Liquid aerosol produced at the interface is thus maintained in a pure state. Preferably the ions are in- 
jected by a process of electrolysis, utilising a "cluster" of metal electrodes (7) which are placed in the liquid path and are 
electrically connected in separate sets such that even wear of the electrodes (7) is promoted. The invention is suitable for 
such for such applications as maintaining the purity of aerosols produced from the "cooling towers" of electricity generat- 
ing power stations, and aerosols produced by humidifier units in hospital and domestic environments. 



The present invention relates to the purification 
of liquid aerosols, and, more particularly, to the 
purification of liquid aerosols produced by liquid/gas 
interfaces in, for example, industrial processes, 
cooling towers and air conditioning apparatus. 

A number of situations occur which give rise to the 
production of a liquid/gas interface. In cooling towers, 
such as for example, the cooling towers utilised in 
the electricity generating industry, or those type used in 
large air conditioning systems. The liquid which is desired 
to be cooled is mixed with a cool gas in order to evaporate 
some of the liquid. The loss of the latent heat of 
vaporisation causes cooling of the remaining liquid. 

In air conditioning systems warm water or steam is 
often mixed with the air to increase the humidity thereof 
(particularly in cold weather). 

Other situations occur, especially within industry, 
where liquid/gas interfaces are produced. 

These liquid/gas interfaces give rise to the 
production of a liquid aerosol - liquid droplets (eg 
water vapour) are formed which are carried away by the 
gas from the liquid/gas interface. For example, some 
liquid is carried from a cooling tower into the 
surrounding local environment as liquid aerosol in the air. 
In an air conditioning unit the water from the humidifier 
is dispersed in the local environment in order to 
maintain the optimum water content thereof. 

The dispersal of liquids into the environment in 
this way can be a health hazard. It is known that in, 
for example, the conduits of air conditioning systems 
there can be found Legionella Bacteria (which causes 
Legionnaire's Disease in humans). These bacteria, 
and other dangerous bacteria such as, for example, 
Pseudomonas Aeruginosa and E.Coli, may be picked up from 
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the walls of the conduits and carried into the local 
environment by water droplets in the water aerosol. 
In cooling towers, also, harmful bacteria viruses and 
algea may be picked up off the walls of the cooling tower 
5 by the water in the cooling tower and carried into the 

surrounding environment by water droplets in the aerosol. 

The production of liquid aerosols, which are 
afterwards spread into the environment, can thus result 
in a considerable hazard to health. 

10 It would therefore be desirable to be able to purify 

such liquid aerosols in order to ensure that they do 
■ not carry such undesirable and harmful bodies (or, at 
least, if they do carry bacteria, algae and viruses, 
these are all dead). 

IS It is commonly known to treat standing water 

(eg swimming pool water), by dosing with chlorine in 
order to kill off the microbes in the water. This method 
is effective to some extent as regards the liquid mass 
itself, although it should be noted that chlorine is only 

20 effective if the concentration thereof in the liquid can 
be maintained at the required effective concentration. If 
the concentration of chlorine in the liquid drops below the 
effective concentration algae and bacteria picked up 
subsequently may remain unharmed in the liquid - note that 

25 bacteria such as Legionella can "hide" in algae. Also 
chlorine tends to have unpleasant and irritating side 
effects on humans. However, although chlorine may be at 
least partially effective in purifying a standing liquid 
mass it is ineffective as regards purification of liquid 

30 aerosols. 

Chlorine tends to dissociate out of a liquid, 
particularly when the liquid is mixed with a gas in a 
liquid/gas interface. For example, in a cooling tower 
the liquid may be cooled by spraying the warm liquid in 

35 a fountain so that it mixes with the cooler air, or by 

causing the liquid to drip over a series of stacked slats. 
As the liquid is mixed with the gas in such situations any 
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chlorine will tend to dissociate out of the liquid such 
that the chlorine in the liquid as a whole will drop 
below its effective concentration, leaving the liquid 
free to pick up any microbes and become contaminated 
(eg microbes may be picked up by the liquid from the walls 
of a cooling tower). Any microbes picked up in this 
way, after the chlorine has dissociated out of the liquid 
will remain unharmed. The microbes which are picked up 
in this way by the "unpurif ied" liquid may then be 
carried into the local environment in the liquid droplets 
of liquid aerosol, constituting a risk to health in the 
environment . 

Thus chlorine, would be ineffective in purifying 
the water aerosol produced in such liquid/gas interface 
systems as are employed in eg cooling towers and air 
conditioning apparatus. 
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It has previously been proposed to purify standing 
water (by which is meant water used in applications 
such as, for example, swimming pools and spas) by 
dosing the water with certain metal ions (oligodynamic 

5 purification) at some point in the water circulation/ 
cleaning system. The metal ions are effective in 
killing microbes, including algae, in the water without 
the disadvantage of causing harmful side effects to 
humans. The application of metal ions in such 

10 circumstances is discussed comprehensively in our 

International Patent Application, publication number 
W085/00034- 

We have found that metal ions having biocidal 
properties are effective in purifying and maintaining 
the purity of a liquid aerosol, because they do not 
dissociate out of the liquid on creation of a liquid/gas interface. 

The present invention provides apparatus for 
purifying a liquid aerosol, comprising interface 
means for producing a liquid/gas interface, said 
20 means being arranged to have liquid input thereto, and 
purifying means arranged to receive the liquid 

■ input to said interface means and to dose the 
liquid with metal ions having biocidal properties, 
whereby liquid aerosol produced from the liquid/gas 
interface is maintained in a purified state. 

The liquid is preferably dosed with silver and copper 
ions. These have bactericidal and algeacidal properties. 

Preferably, the liquid is dosed with metal ions 
by a process of electrolysis utilising electrodes of the 
30 desired metal. 

The electrodes utilised are preferably made of 
silver and copper alloy in suitable proportions. 

The circuit parameters used (voltage and current 
supplied to the electrodes) in the electrolysis will depend 
on the type of liquid to be dosed and its conductivity, 
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and tendency to contain microbes. For any given set of 
conditions it is generally important that the electrode 
current is maintained at a constant level so that a 
constant number of ions are injected into the liquid. 
The current may be increased or decreased if it is 
required to vary the number of ions going into the liquid, 

An External control unit is preferably provided 
in order that electrolysis conditions may be carefully 
controlled. 

When injecting ions into a liquid by a process of 
electrolysis it is important that the electrolysis works 
efficiently so that a controlled amount of ions can be 
injected. Important factors in ensuring efficiency are 
even wear of the electrodes, that the electrodes are 
*5 evenly swept by the liquid, the current being supplied 
to the electrodes, and whether or not there are 
any deposits on the electrodes which may effect the 
ion injection. 

We have found that optimum dosing of the liquid 
with ions can be carried out by utilising an arrangement 
of a number of electrodes which are arranged together 
in a "cluster". By "cluster" we mean a number of. 
electrodes which are grouped relatively closely together 
with regard to the chamber o-r area within which 
25 electrolysis is taking place. 

In a preferred arrangement, a number of electrodes 
are utilised which are grouped together in a cluster. 
Preferably, the electrodes in a cluster are divided into 
two separate sets, the electrodes in each respective set 
being electrically connected together. Electrolytic 
current flow is between the two sets of electrodes in 
the cluster, causing deposition of metal ions in the 
liquid. 
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Preferably, the electrodes in the cluster are 
connected together in such a way that the maximum 
adjacent surface areas of each single electrode are 
utilised in electrolysis current flow. This has the 
5 advantage that electrode wear occurs as evenly as 

possible, no holes or pits being formed in the electrode 
surface, so that the concentration of ions entering the 
liquid can be maintained at a well controlled rate. 

In the electrolysis the current direction between 
10 the electrodes (or sets of electrodes when they are 

grouped in a cluster) is preferably reversed periodically. 

Current reversal minimises certain adverse 
electrolytic effects, such as selective deposition on 
one electrode (or set of electrodes), premature 
IS exhaustion of the anode (by virtue of passage of metal 

ions into solution) and similar asymmetric effects which 
would lead to the need to replace electrodes more 
frequently. Current reversal means that the electrodes 
are effectively self -cleaning. 
20 The electrolysis is preferably carried out in a 

flow chamber or housing. 

The present invention further provides a method 
of maintaining purity of a liquid aerosol produced from 
a liquid/gas interface, comprising the step of injecting 
25 metal ions into the liquid prior to the liquid reaching 
the liquid/gas interface, said metal ions having 
biocidal properties. 

The present invention yet further provides 
electrolytic apparatus for injecting metal ions having 
30 biocidal properties into a liquid, the apparatus comprising 
an electrode chamber having an inlet and an outlet for 
flow of liquid through the chamber, the chamber housing 
a plurality of electrodes in a "cluster" formation. 
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The present invention has the advantage that 
aerosols produced in eg air conditioning systems in 
hospitals, cooling towers, and industrial processing can 
be maintained in a pure state, limiting the dangers of 
infection and disease from the liquid aerosol. 

Copper ions are known to have effective algaecidal 
properties, and silver ions are highly effective in 
killing bacteria. 

Features and advantages of the present invention will 
become apparent from the following description of an 
embodiment thereof with reference to the accompanying 
drawings, in which, 

Figure 1 shows a diagrammatic view of a generalised 
air-conditioning system employing a process and apparatus 
*5 in accordance with the present invention; 

Figure 2 shows a schematic cross-sectional diagram 
of a cooling tower employing a process and apparatus 
in accordance with the present invention; 

Figure 3 shows a cross-sectional side view of 
electrolytic apparatus in accordance with an embodiment 
of the present invention; 

Figure 4 shows a cross-sectional plan view of the 
apparatus of Figure 3; 

Figure 5 shows a schematic plan view of an electrode 
2 5 cluster utilised in an embodiment of the present 

invention, illustrating how the individual electrodes 
are electrically connected together, and 

Figure 6 shows an electrical circuit which may be 
utilised with the present invention. 

With reference, firstly, to Figure 1, a generalised 
system for air conditioning a room or area 20 is 
illustrated. 

Conduits 21 take air from the room 20 via low 
level extract ducts 22, into a recirculation duct 23, 
to conduit 21a. Conduct 21a contains a number of devices 
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which can be used in a known way to vary the 
temperature, humidity and content of air passing 
therethrough, so that air finally re-entering the room 
or area 20 via conduits 21b and inlets 24 is 

5 conditioned as desired. A smoke extractor outlet 25 
and duct 26 is also illustrated. 

The conduit 21a houses an air inlet 27, which allows 
air to be taken from outside the building. A heater 28 
heats the air if required. A viscous filter 29 and 

10 secondary filter 30 clean the air. A fan 31 promotes 
circulation of the air through the conduits. Cooling 
coils 32, connected to refrigerating apparatus comprising 
refrigerant compressor 33, condensor cooler 34, water 
pump 35 and expansion valve 36, cool the air if required. 

15 A further main heater 37 is provided to heat the air 
if required . 



Reference numeral 39 denotes an air washer which 
is utilised to regulate the temperature and water content 
of the air. The air washer 39 operates by spraying an 
atomised jet of water. or steam into the air flow, 
from a water supply and pump (not shown). 

In summer, when the air may already be warm and 
have high water content, cold water can be sprayed from 
the air washer 39 which will have the effect of cooling 
the air and lowering its water content (the lower the 
temperature of air, generally the less water it holds). 
In winter, when the air may be cold and have high water 
content, warm water or steam can be ejected from the air 
washer 39, which will have the effect of raising the 
temperatpre of the air and increasing its water content. 

The air washer 39 operates by creating a liquid/ 
gas (water/air) interface, and as a result a water 
aerosol may be produced when the device is used. As 
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mentioned above, conduits in air conditioning systems 
are known to house microbes, some of them quite harmful, 
which may be picked up by the liquid and carried into the 
room or area 20 by any liquid aerosol. Particular 
problems with Legionnaire's bacteria have occurred 
over recent years in some United Kingdom hospitals (note 
also that some air conditioning systems utilise cooling 
towers - some hospital systems have these). 

To obviate this problem, in the embodiment of the 
present invention illustrated in Figure 1 metal ions are 
injected into the water supply to the air washer 39 by 
electrolytic device 40. The ions injected are preferably 
copper and silver, which have known biocidal properties. 
Any liquid aerosol produced will remain pure because of 
15 the presence of copper and silver ions. Any microbes 
which may be picked up will be killed by the presence 
of the copper and silver ions. 

A control unit 41 is provided external to the sytem, 
from which current flow to the electrodes in the 
electrolytic device 40 can be monitored and controlled. 

Other water/air interfaces can be used in air- 
conditioning systems other than the air washer 39. For 
example, it is known to humidify air be evaporating 
water heated in open pans, or by dripping water over a 
series of slots in the path of the air flow. Such inter- 
faces could constitute a health hazard without the use of 
the present invention. 

With reference now to Figure 2 a second embodiment 
of the invention is illustrated as applied to a cooling 
tower of an electricity generating station. Like reference 
numerals denote similar apparatus as in Figure 1. 

Evaporative water cooling equipment, such as 
cooling towers, for example, are used to cool water which 
has been heated in the process of the generation of 
electricity in electrical power stations. reference 
numeral 35 indicates a natural draught hyperbolic-type 
cooling tower. The tower 45 is arranged such that air 
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is drawn in through the gap 47 at the base of the 
cooling tower 45, and upwards through the tower 45, 
exiting at the top. A "pack" 4b is arranged in the 
cooling tower to provide a site for a liquid/gas 
interface. The pack 4b may comprise a series of stacked 
slats over which the water to be cooled is dripped 
downwards and mixes with the upwardly flowing air, 
causing cooling of the water. The water to be cooled 
is input at the sides of the cooling tower as illustrated 
by arrows 48 by sprays, so that it may drip through the 
stack 46. Upcoming air cools the water by a process 
of evaporation of some of the water, and the cooled water 
may be taken out from underneath the cooling tower 45. 

The liquid in the cooling tower may pick up microbes 
15 from the walls of the cooling tower. Any liquid aerosol 
formed may dispense these microbes into the surrounding 
environment. This constitutes a health risk to people 
and animals living in the vicinity of cooling towers. 

To obviate this problem, metal ions are injected 
into the water in accordance with the present invention, 
prior to the water entering the cooling tower 45, by 
electrolytic apparatus 40, controlled from an external " 
control unit 41. 

An embodiment of electrolytic apparatus 40 
utilised in accordance with the present invention will 
now be described in detail with reference to Figures 3 
and 4- A housing 6 is shown which forms a chamber 
within which is mounted a cluster of electrodes 7. The 
electrodes 7 are of a suitable metal to produce by 
electrolysis purifying metal ions with which to dose the 
liquid. Liquid is passed through the chamber and past the 
electrodes 7 via openings 8 and 9 in the housing. 
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The electrodes 7 are generally parallelopipedal 
in shape. In operation the liquid flows past the 
electrodes and ions are injected into the liquid as it 
flows past, by a process of electrolysis. The number 
of ions injected can be carefully controlled by the 
associated electrical circuit and control unit 41 
in order that a given constant concentration of ions in 
the liquid may be maintained. An example of an electrical 
circuit which may be used to control electrolysis 
is shown in Figure 6. The output terminals are connected 
to the electrode sets. 

The electrodes are electrically connected in 
separate sets such that electrolysis occurs between 
the separate sets in order to dose the liquid with 
15 metal ions. The electrodes in each set are connected 
together in such a manner that as much surface area 
of the electrodes as possible are utilised in current flow. 
Figure 5 shows an illustration of the electrodes schemat- 
ically illustrating the connections between the electrodes, 
the connections being shown by the solid lines. Electro- 
des 7a, 7d, and 7e are connected together in one set to 
one terminal of the electrical circuit. The other set 
comprises 7b, 7c, and 7f, all connected to another 
terminal of the electrical circuit. By connecting the 
electrodes in this manner, current flow during electrol- 
ysis will occur between the electrodes in the separate 
sets as illustrated by the broken lines. As much 
surface area as possible of the electrodes is therefore 
utilised in electrolysis, promoting even wear of the 
30 electrodes. 

If the electrodes were connected such that eg 
7a,7c,7e were connected together, and 7b,7d,7f were 
connected, the maximum surface area of the electrodes 
would not be utilised, as current would only flow between 
7a and 7b, 7c and 7d, 7e and 7f . 
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lt is possible to connect sets of electrodes 
together in such a way as to utilise maximum surface 
area for any number of electrodes in a cluster. For 
example consider a cluster of electrodes, 7a to 7f, with 
additional electrodes 8a, b and c arranged in a row 
adjacent to 7b, d and f respectively. To utilise maximum 
surface area the electrodes connected in sets would be 
7c, 7b, 8b, 7e, and 7a, 8a, 8c, 7e, 7d. 

Even wear of the electrodes is very important. 
Uneven wear can lead to aberrations in the quantity of 
ions which are injected into the liquid. It becomes 
very difficult to maintain a constant concentration of 
ions in and throughout the liquid, and the purification 
process may become ineffective. 
*5 We have found that by providing the electrodes 

in clusters as illustrated, and by connecting them 
together in the type of manner illustrated, even wear of 
the electrodes is promoted. The electrodes are arranged 
in the cluster such that they are spaced apart evenly 
and disposed relative to each other and the flow of 
liquid, so that the surface area of each electrode is 
evenly swept by the liquid. The liquid thus acts to 
sweep /any gas from the surface of the electrodes, which 
could otherwise result in uneven wear, and is dosed 
with a well controlled amount of metal ions. The 
current between each set of electrodes is periodically 
reversed. This also helps clear the electrode surface 
of gas. 

The spacing of the electrodes in the cluster 
and the position of the cluster within the housing is 
chosen in order tc ensure even sweeping by the liquid. 
A process of trial and error can be used to determine 
the spacing and positioning ie the spacing and positioning 
producing the optimum results for any particular 
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system would be used. 

More than one cluster of electrodes could be 
placed in a single chamber, if required. 

An example of an electrical circuit which may be used 
to control electrolysis will now be described with 
reference to Figure 6. 

The circuit illustrated comprises, basically, a 
driving section for providing current to the electrodes 
(not shown) connected to the terminals at the OUTPUT, 
and a timing circuit for providing timing signals to 
the driving curcuit. 

The driving circuit comprises a transformer Tl 
arranged to be connected to the mains and having two 
primary windings and two secondary windings which may be 
connected in series or parallel depending upon the 
position of switch SW3 . The transformer can therefore 
be adapted for USA mains supply (I20v) or UK mains 
supply (240v). A variable transformer VT is provided 

2o to allow control of the output voltage of Tli(from 

0-120v or 0-240v, as the case may be), so that the current 
to the OUTPUT can be controlled by an operator. The 
secondary windings of the transformer Tl are connected 
to the OUTPUT via solid state relays SSR1 and SSR2, 

25 diodes Dl and D2 (which act as half -wave rectifiers) and 
bypass resistors R1,R2 and R3 . Reversible electrolytic 
capacitors C5 to C8 are provided with parallel resistors 
R8 and R9 in the circuit for smoothing of the half wave 
rectified signal to the OUTPUT. The output voltage and 

30 current are monitored by ammeter 100 and voltmeter 101. 
An arrangement comprising variable resistors VR1 , VR2 
and switch SW2 allows a variation in the scale reading 
of the ammeter 100. 
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The timer circuit is based on a 555 timer 
integrated circuit 102. Power is provided to l/c 555 
from a second Transformer T2 arranged to be connected 
to the mains and having windings which can be switched 
into series or parallel by switch SW4, in order to 
accomodate mains supplys of I20v or UOv. Full wave 
rectifier Bl, voltage regulator REG1 and capacitors 
CI, C2, provide a d.c 6v supply to the power terminal 8 
of the I/C 102. The I/C 102 is configured as a 
monostable which gives out a positive going pulse of 
30s duration followed by a negative going pulse of 3 0s 
duration, the pulses determining which of the solid 
state relays SSR1 and SSR2 is enabled at any time. 

In operation, one of SSR1 and SRR2 is enabled 
at any time, so that d.c current (halfwave rectified 
and smoothed a.c) is provided to the electrodes connected 
to the OUTPUT . After 3 0s the operating SSR is disabled 
and the other SSR is enabled, causing reversal of the d.c 
current to the OUTPUT. LED 1 s (red and green) are provided 
which indicate the direction of current at any time. 
A neon lamp (N) is provided to indicate whether the 
switch SW1 to the mains supply is on or off. 

Circuit conditions can be conveniently monitored 
by the ammeter 100, voltmeter 101 and adjusted as 
desired. The circuit of Figure 6, including ammeter 100 
and voltmeter 101, may be housed in the unit 41 
illustrated in Figures 1 and 2. 

In the circuit diagram, resistors are generally 
designated R, switches SW, fuses F, capacitors C 
socket and plug PLC, socket PL 3 and D diodes. " 

A relay circuit, comprising reed relays RI 1 and RL2 
are included in the timing circuit. The relays RL1 
RL2 are normally clcised and do not effect the circuit 
operation. However, a jack socket 10 3 is provided 

into which a "dose timer" fn n + c u„ % 

e Z1 - mer ^ot shown) may be plugged. 

The dose txmer is arranged to be set to count a certain 
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time period, during which it is desired that electrolysis 
will occur, and then open the relay contacts so halting 
operation of the circuit. This facility is useful 
in applications where constant operation of the apparatus 
is not desired. 

In the embodiments illustrated in Figures 1 and 2 of 
the drawings the electrolytic device 40 has been shown 
in a position in the direct flow path of the liquid 
supply. The device could alternatively be placed in a 
bypass circuit. 

For example, some cooling towers are utilised in 
"closed" loops, such as some air-conditioning systems. 
Liquid flowing into the cooling tower from the systems 
is cooled, collected in a reservoir at the base of the 
cooling tower and then put back into the system. For 
the reasons discussed above it is not possible to 
maintain the purity of the liquid in such a system by 
the known method of chlorination, and any aerosol 
given off by the system and the cooling tower can 
constitute a health risk. The liquid may be purified in 
accordance with the present invention by placing a bypass 
loop, for example at the base of the cooling tower 
reservoir, purifying the liquid in accordance with the present 
invention, and passing it back into the reservoir for 
circulation into the rest of the system. 

The use of such a bypass situation is convenient 
for such applications, as opposed to the "full flow" 
technique illustrated in Figures 1 and 2. In a bypass 
system liquid flow rate through the electrolytic device 
can be carefully controlled by providing an independently 
controllable pump on the bypass. 

Conditions for electrolysis (ie current, flow rate 
of liquid through the electrolyte device, etc) will 
depend on the particular application and what concentration 
of ions it is desired to input into the liquid, and the 
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conductivity of the liquid. Setting of the conditions 
will generally be by an empirical process, adjusting 
conditions and sampling ion concentration until the 
desired result is achieved. If the conductivity of the 
5 liquid is low the number of electrodes utilised may be 
increased. 

The concentration of ions required in the liquid 
will depend upon the particular application to which the 
invention is put. The effective concentration will be 
10 that which results in the desired kill rater.of '-inierobes in 
the liquid. The effective concentration can be determined 
empirically by testing bacteria microbe counts for 
various concentrations of ions. 

With Cu and Ag electrodes, combined concentrations of 
15 copper and silver in liquid are typically in the range 
of 0.01 - Ippm copper and silver (silver concentration 
will be much less than copper concentration in the region 
of ppm for copper and in the region of ppb for silver). 
Specified embodiments of the present invention have 
20 described the invention in relation to air conditioning 
systems and cooling towers. The invention can be used 
however, wherever the production of a liquid aerosol 
may cause concern about health. For example, in the 
textile industry atomised sprays are used for simultaneous 
2 5 humidif ication and cooling. Also, some liquids (not 
necessarily water) used in industrial processing may 
give rise to the production of a liquid aerosol. 

The present invention has the further advantage 
that unlike many of the commonly known biocides, the 
metal ions utilised are compatible with anti-corrosion 
chemicals used in some liquid circulation systems. 

Instead of providing a separate chamber for the 
electrode cluster, the cluster could be placed in an 
already existing space in the liquid flow system. 



30 



WO 87/07251 



PCT/GB87/00355 



-16- 



Composition of the electrodes of the electrolytic 
device is generally in the range of 3-20? Ag, 
97 - S0% Cu. Other metals may be included in the 
electrodes eg zinc and platinum. 
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CLAIMS 

1. Apparatus for purifying a liquid aerosol, comprising 
interface means for producing a liquid/gas interface, said 
means being arranged to have liquid input thereto, and 
purifying means arranged to receive the liquid 

5 input to said interface means and to dose the liquid with 
metal ions having biocidal properties, whereby liquid aerosol 
produced from the liquid/gas interface is maintained in a 
purified state. 

2. Apparatus in accordance with claim 1, wherein said 
10 purifying means comprises a plurality of electrodes arranged 

in a "cluster" in the path of liquid flow, the electrodes 
being of a metal whose ions have biocidal properties and 
being arranged to be connected to an electrical circuit for 
electrolysis to occur such that ions from the electrodes are 
IS injected into the liquid. 

3* Apparatus in accordance with claim 2, wherein the 

"cluster" comprises at least four electrodes, the electrodes 
being divided into two separate sets and the electrodes in 
each respective set being electrically connected together 
20 in such a way that the maximum adjacent surface areas of each 
single electrode are utilised in electrolysis current flow. 

4. Apparatus in accordance with claim 2 or 3, wherein 

said electrodes are parallelepipedal in shape. 

5* Apparatus in accordance with claim 2, 3 or 4 wherein 

25 there are six electrodes in a cluster. 

6« A method of maintaining purity of a liquid aerosol 

produced from a liquid/gas interface, comprising the step of 
injecting metal ions into the liquid prior to the liquid 
30 reaching the liquid/gas interface, said metal ions having 
biocidal properties. 
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7- A method in accordance with claim 6, wherein the 

metal ions are injected into the liquid by a process of 
electrolysis between electrodes placed in the liquid path, 
the electrodes being of a metal whose ions have biocidal 
5 properties, and comprising the further step of periodically 
reversing the current between the electrodes to promote even 
wear thereof and to keep them clean. 

8. Electrolytic apparatus for injecting metal ions 
having biocidal properties into a liquid, the apparatus 

10 comprising an electrode chamber having an inlet and an 

outlet for flow of liquid through the chamber, the chamber 
housing a plurality of electrodes in a "cluster" formation. 

9. Apparatus in accordance with claim 8 wherein the 
"cluster" is made up of a number of electrodes which are 

15 divided into two separate sets, the electrodes in each 

respective set being electrically connected together in such 
a way that maximum adjacent surface areas of each single 
electrode are utilised in electrolysis current flow. 

10- Apparatus in accordance with claim 8 or 9, wherein 

20 there are six electrodes in a cluster. 
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